In order to further understand the full vector excursional details of the geomagnetic field, a paleomagnetic and rock magnetic study of four sites has been conducted at the type locality of Pringle Falls, Oregon where 827 samples were drilled and spaced along a distance of 5 km, for their detailed directional and relative paleointensity studies. The profiles have registered a high-resolution (>10 cm/kyr) paleomagnetic record of the excursion (ca. 211+/13 ka) as recorded by diatomaceous lacustrine sediments. Remanence as well as induced magnetization experiments to investigate the reproducibility of the signal throughout the profiles have been conducted. In addition, low-field susceptibility vs. temperature analysis was performed indicating that the main magnetic carrier is pure magnetite (Curie point 575˚C). The magnetic grain size also has indicated Single Domain-Multi-Domain (SD-MD) magnetite. The demagnetization was done by alternating field (a.f.) experiments, and the mean directions were determined by principal component analyses. In addition, induced magnetic tests were done, such as magnetic susceptibility (χ) analyses, saturation IRM, anhysteretic remanent magnetization (ARM70) as well as the normalization of J17.5 mT/ARM70 to attempt to obtain relative paleointensity records of these sediments in question. The results of the induced rock magnetic tests such as the normalization studies indicate a direct correlation between the decrease of the relative paleointensity variations (i.e. lows) with respect to the directional changes. The detailed behavior of the paleosignal is highly consistent, since they are rapidly deposited sediments providing a detailed representation of the paleofield. The dissected VGP paths in 3 different phases are highly internally consistent and are defined by clockwise and anticlockwise loops traveling from the high northern latitudes over eastern North America and the North Atlantic to South America and then to high southern latitudes. They then return to the high northern latitudes through the Pacific and over to Kamchatka. This VGP behavior defines the geomagnetic signature of the Pringle Falls excursion as recorded at the type locality.
Introduction
The discovery of the Pringle Falls excursion took place in the late 1980s. At the beginning of the identification of the excursion research, it was mistakenly identified as the Blake polarity episode [1] [2] . It was after the identification of the characteristic geomagnetic features recorded by the declination and inclination records and the research work done on the chronostratigraphy, geochronology and tephrachronology that documented two sites at Pringle Falls along the Deschutes River in Oregon (see Figure 1 ) that the excursion was officially described and established as a geomagnetic feature [3] .
Subsequent research work was performed to correlate the directional geomagnetic signal from additional profiles drilled (~837 samples) along the Deschutes River spaced along a distance of 5 km, for their detailed directional geomagnetic signature.
Thus far, the rock magnetic characterization as well as the entire directional analyses (i.e. declination and inclination) of the geomagnetic paleosignal of four widely spaced profiles has been completed and published recently [4] .
The aim of this paper is an attempt to study the rock magnetic parameters such as the magnetic susceptibility (χ), the saturation isothermal remanent magnetization (SIRM) and the anhysteretic remanent magnetization (ARM) in order to characterize the relative paleointensity of the sediments in question at the type section of Pringle Falls, Oregon. 
Work up to Date at the Pringle Falls Type Sections
It is presented here the obtained high-resolution record of the Pringle Falls "aborted reversal" that has been dated by means of 40Ar/39Aranalys is yielding an age of 211 ± 13 ka [3] and correlated along a 5 km segment in the Deschutes River area in Oregon. This paper shows a full vector description of the excursion by means of directions [4] and relative paleointensity measurements that will be part of the global geomagnetic polarity time scale. This record will be correlated to other stratigraphic markers such as 18 Oxygen/ 16 Oxygen and other biostratigraphic proxies.
The directional results can be summarized as follows: The rock magnetic tests performed on the Pringle Falls samples such as the remanent magnetization of the four profiles, show an excellent magnetostratigraphic correlation of the main excursional features labeled as A, B and C present on the four records shown in Figure 2 , and have been published relatively recently [4] . The directional results have been converted to virtual geomagnetic poles (VGPs) in order to compare the excursional characteristics of the profiles. Figure 3 shows the characteristic geomagnetic signature of the excursion. The results of only one site are displayed as "snap shots" of the aborted reversal paths as an initial/oldest and early phase corresponding to the geomagnetic feature "A" (see Figure 2) , the subsequent intermediate middle phase "B" and the final and youngest phase "C". The arrows indicate the motion of the individual VGPs along the excursional paths showing the characteristic loops that define the unique geomagnetic signature of the Pringle Falls excursion at the type section. In order to prove that the VGP magnetic signature has been recorded by the four sites, Figure 4 shows the paths derived from the individual profiles and the intrabasinal correlation of the signature. As a result of the VGP correlation paths one can conclude that the paths are highly internally correlateable and consistent, and show very distinct clockwise loops traveling from high northern latitudes over the eastern part of the North American continent and the North Atlantic to South America with a fast motion to high southern latitudes and a subsequent return to high northern latitudes across the Pacific and over Kamchatka associated with the initial phase of the excursion, which corresponds to geomagnetic feature A. The other two geomagnetic features, such as B and C, corresponding to the middle and late stages of the evolution of the excursional field, have their own looping, indicating a complex non-dipolar behavior of the excursional field [4] .
An Attempt to Recover a Relative Paleointensity Record from the Pringle Falls Excursion at the Type Section
One of the most important reasons to stud the detailed behavior of polarity transitions and aborted reversals is to determine the third component of the geomagnetic field vector, i.e. the paleointensity of the rapidly deposited Pringle Falls lacustrine sediments. In order to reconstruct the variability the strength of the geomagnetic field, one has to recur to the relative paleointensity (RPI) methodology [5] - [7] to obtain an estimate of the paleofield from sedimentary sections, like the Pringle Falls lacustrine profiles. The relative paleointensity method has the great benefit of the fact that potentially, the ultimate RPI records are relatively continuous and characterized by a more or less complete dating of the sedimentary sequences. Unfortunately, one of the drawbacks of the RPI method is that the exact strength of the local field intensity cannot be determined and only the relative fluctuations of the paleofield over certain periods of time can be determined. Most of the recent RPI results have been obtained from deep-sea sediments and from lake sediments particularly for the Holocene (i.e. 0 -12,000 years before the present). The study of the relative paleointensity of lake sediments has rendered a very good understanding of the paleofield from different localities all over the world [8] - [19] . Still, the RPI studies of excursions of the geomagnetic field [20] recovered from lacustrine sediments are almost non-existent.
The type location at Pringle Falls offers the opportunity to recover the much needed RPI record. The rock magnetic properties of the Pringle Falls sediments that have indicated a single phase magnetic mineralogy carried by almost pure magnetite and very consistent magnetic grains sizes dominated by pseudo-single domain (PSD) magnetite [4] and the well-defined magnetization component carried by PSD magnetite with variations of less than a factor of ten in the magnetic concentration, satisfy the common standard criteria required for RPI studies [5] - [7] [20] [21] . Therefore, the results obtained for this study have indicated a good suitability of the sediments in question for the RPI experiments.
The NRM of the discrete samples were measured using the ScT and the 2G760 cryogenic SRM instruments. Susceptibility measurements of the samples were carried out with a Mini-Kappa bridge built by AGICO. Anhysteretic remanent magnetization (ARM) was acquired in a peak alternating field of 70 mT and a 50 nT DC bias field, and saturation isothermal remanent magnetization (SIRM) was imparted to the samples using an SCT pulse magnetizer in a 1.2 Teslas field. All NRM and induced magnetization experiments were conducted at the Petrofabrics and Paleomagnetics Laboratory of the SOEST-HIGP at the University of Hawaii at Manoa.
Taking into consideration the results of the characteristic alternating field (AF)demagnetization experiments of the NRM directions [4] , the RPI was generated using the results of NRM, ARM and SIRM after AF demagnetization was done at 17.5 mT (i.e. NRM17.5mT, ARM17.5mT, and SIRM17.5mT).
Natural Remanent Magnetization magnetic (NRM), susceptibility (χ), Anhysteretic Remanent Magnetization (ARM) and Saturation Isothermal Remanent Magnetization (SIRM) experiments were carried out to attempt to investigate the strength of the paleofield during the Pringle Falls excursion.
Relative Paleointensity Records
In order to test the idea that during the Pringle Falls excursion at the type section, the strength of the geomagnetic field decreases during the "aborted reversal", then we have plotted up the NRM17.5mT, susceptibility, J17.5mT/ARM70, and SIRM1.2T of the original profile [2] against the inclination records of the four profiles in question showing the characteristic geomagnetic features (i.e. A, B and C) (see Figure 5) . In addition to that comparison, show in Figure 6 the shows the results of the other three profiles.
Discussion
It has been discussed and concluded that the Pringle Falls excursion recorded globally in the 205 -225 ka interval [22] and has been recorded not only at the Pringle Falls type section but at other widely separated and far removed localities [4] [23]- [25] . That makes the excursion a world-wide "aborted reversal" that has also been correlated to stage 7β of ODPSite1062 [26] .
However, very few of these records have firmly established the correlation between the directional geomagnetic excursional features of Pringle Falls to the decrease of the intensity of the paleofield [3] [24]- [28] . Ourrock magnetic experiments of both the remanence and the induced magnetization results have indicated a good correlation of the directional features to the J17.5mT, magnetic susceptibility (χ), normalized J17.5mT/ARM70 as well as SIRM correlations with primarily the inclination geomagnetic features A, B and C, where there is a clear decrease of these rock magnetic parameters in relation to the directional changes (see Figure 5 ). In addition, Figure 6 shows the correlation between the NRM17.5mT and the other rock magnetic results. It is important to point out that the four records show a very good agreement of the diminution of the presumably geomagnetic field with respect to the demagnetized NRM records. The most salient and clear decrease of the relative paleointensity with respect to the directional features are represented by Profiles 2 and 3 where one can see the conspicuous concave down peaks of the three induced rock parameters to the NRM17.5mT (see Figure 6 ).
Conclusion
The conclusion of this work indicates that the there is a marked directional instability of the very fast deposited lacustrine Pringle Falls sediments (i.e. >10 cm/k year) that characterizes the geomagnetic field during the so called "excursions" or "aborted reversals". In addition to the "anomalous" directional fluctuations one can observe that during the excursional behavior of the geomagnetic field, the intensity of the magnetic field decreases substantially. This is the case of the Pringle Falls excursion records in this paper (see Figures 2-6) . As reported by [22] , "Polarity excursions are observed at time of low paleointensity when the strength of the axial dipole is reduced by a factor of about 5, and reduced relative to the non-axialdipole (NAD) field. [29] have shown that the critical Reynolds number (Rc) for the onset of core convection is very sensitive to the poloidal field, and the strength of core convection varies wildly in response to changes in magnetic field strength particularly during intensity minima". Thus far, the results presented here indicate that the induced rock magnetic experiments prove that the type locality lacustrine sediments that registered the Pringle Falls excursion are suitable recorders of the instabilities of the paleofield during the "aborted reversal" of this study.
